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A New Open Model Approach to 
Projecting Aboriginal Populations




Ways  of  understanding  and  projecting  demographic  changes  among  Canada’s 
Aboriginal populations are critical to the development of sound social and economic 






evolved  considerably  over  the  course  of  the  past  30  years. This  evolution  has 
resulted, in large part, from the recognition that factors other than the traditional 
demographic components of fertility, mortality, and migration also play significant 
(and, in some contexts, the most important) roles in shaping Aboriginal popula-
tion growth and change. These other factors, which include legislation, parenting 
patterns,  the  transfer  of  legal  entitlement  and/or Aboriginal  identity  from  one 





of  the  traditional or “closed” population projection model,  its  implied assump-
tions, and its limitations within the context of projecting Aboriginal populations. 




tional  issues  and challenges which  arise within  the  context of projecting other 
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The Traditional “Closed” Population Projection 
Model
Until recently, population projections of Canada’s Aboriginal Peoples have been 
constructed  within  the  context  of  the  traditional  “closed”  population  model. 
The basic form of this model explicitly incorporates five factors depicted in  
equation 1:






l during the time interval  i, and NMl,i  refers  to  the number of net migrants  to/
from location  l during  the  time interval  i. The baseline population, deaths, and 









is the fact that Canada’s Aboriginal populations are defined not only on the basis 
of descent (i.e., ethnic origins) but according to other factors, such as legislation 
and self-identification (or ethnic affiliation). 
Clatworthy (2003) has discussed how legislative amendments  introduced by 
the  1985  Indian Act  (Bill  C-31)  created  the  opportunity  for many  individuals 
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As discussed more  fully  later  in  this paper, one of  the  implications of  these 
rules  is  that parenting patterns are now a central factor  in determining whether 










traditional model  is also severely  limited  in  its ability  to project accurately  the 
populations of other Aboriginal subgroups. This is the case especially with respect 





former, he notes: “Ethnic mobility can occur when children’s identity is first iden-
tified. Parents and children do not necessarily have the same ethnic affiliation, 
more especially if the mother and father do not belong to the same ethnic group.” 
Guimond’s research has also identified exogamous parenting to be common 
among all Aboriginal groups. As such, the interplay of parenting patterns, male 
and female fertility, and the transfer of identity to descendant children constitutes 
a  critical  dimension of  population  changes  among  all Aboriginal  groups. With 
respect to the latter type of ethnic mobility, Guimond notes, “Ethnic mobility may 
also result from a change in individuals’ ethnic affiliation between two points 
in  time.”  In his  analysis of  the demographic growth of Aboriginal populations 





non-Aboriginal  to Aboriginal. Guimond concludes  that  this  latter dimension of 
intra-generational mobility (i.e., non-Aboriginal to Aboriginal) has been respon-
sible  for much of  the pronounced growth  in  the Aboriginal  identity population 
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An “Open” Population Projection Model
In light of the above discussion, the traditional closed population model can no 






 Pj,t+i = Pj,t + αBj,i - Dj,i + NMj,i + EIMj,i + EOMj,i .   [2]
















The  conceptual  shift  to  an  open  population  perspective  introduces  many 
new  complexities  and  challenges  to  the  development  of Aboriginal  population 
projections.
An Open Model for the Registered Indian Population
Some additional  features of  the open population model depicted  above can be 
illustrated within the context of a specific variant of the model configured for 
the registered Indian population. As in the discussion in section 2, the registered 
Indian population can be viewed as an open population that is circumscribed or 
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The  applicable  projection model within  the  context  of  the  registered  Indian 
population is summarized in equation 3:





tions  reveal  that  new Bill  C-31  registrations  and  reinstatements  are  declining, 
and  that  this  component  of  registered  Indian population growth  is  expected  to 
continue declining in importance over the course of the next two decades. As this 
aspect of the registered Indian model has been discussed at length elsewhere, the 
primary focus of this study will now shift to the more complex issue of configur-
ing the registered Indian model to incorporate the interplay of parenting patterns, 
















in descendant children who  lack entitlement  to  Indian  registration. Children of 
Table 15.1: Parenting Combinations and Consequences for Indian Registration Entitlement 
Under Section 6 of the 1985 Indian Act
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Measuring Parenting Patterns and Rates of Exogamous 
Parenting
The rules governing the transfer of Indian registration entitlement to descendants 
are  gender  neutral, meaning  that  they  apply  in  the  same  fashion  to  both male 






children born to registered Indian parents: specifically, children born to a parent 








(2001) has recently estimated gender-specific rates of exogamous parenting in 
the  form of  conditional  probabilities. For  example,  in  the  case of  females,  the 









For females         x / ( x + z)
For males          y / ( y + z)
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Figure 15.1: Estimated Rate of Exogamous Parenting by Gender and Location,  
Registered Indian Population, Canada, 1985-1999
Source: Computed from data on the Indian Register, Dec. 31, 1999
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Table 15.2: Parenting Combinations by Gender and Registration Entitlement Group and 
Consequences for Indian Registration Entitlement Under Section 6 of the 1985 
Indian Act 







of  female  fertility,  such  as  the  total  fertility  rate  (TFR),  are  normally  derived 
from data collected by the Canadian census concerning the number of children 











to  capture  the  male  contribution  to  the  group’s  fertility,  which  arises  through 
exogamous parenting.
Estimating  conventional measures  of  registered  Indian  fertility  using  Indian 
Register  data  on  child/woman  ratios  is  more  problematic.  Using  this  method, 
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Problems associated with conventional measures of fertility flow largely 
from  the  exogamous  parenting  of  registered  Indian  males  and  non-registered 











Estimating Gender-specific Fertility Rates
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As revealed in the figure, the fertility rates of both males and females vary by 
location of  residence.  In general,  rates among  the population  living on-reserve 
are about 30–40% higher  than  those of  the population off-reserve. Pronounced 
differences in fertility also exist between gender groups, both on- and off-reserve. 










Creating an Operational Projection Model







A  recent  model  developed  for  projecting  the  registered  Indian  population  by 
Clatworthy  (2001)  incorporates  these  three  sets  of  factors  into  the  projec-
tion model using a  two-stage process.  In  addition  to  location of  residence,  the 
model distinguishes members of the population by age (five-year age cohorts), 
gender and Section 6 registration status (i.e., Section 6(1), Section 6(2), and non-
entitled  descendants).  In  the  initial  stage,  three  sets  of  parameters—male  and 
female fertility rates and the rate of exogamous parenting by females—are used 
to generate  the  total number of births  to males and females and  the number of 
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Figure 15.3: Sequence of Steps Involved in Computing and Allocating Births in the  
Projection Model 












Step 2:  Apply Rate of Exogamous Parenting for Females to Calculate Exogamous Female  














Step 3:  Set Male Endogamous Births = Female Endogamous Births and Distribute Across 
              Registration Groups According to Proportional Distribution of Total Male Births
Male endogamous births = female endogamous births = 7,981
Registration 










Step 4: Calculate Exogamous Male Births by Residual 
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Step 5:  Apply Proportions of Endogamous Male Births by Registration Group to 
              Distribution of   Endogamous Female Births to Estimate Endogamous Parenting  

















Section 6(1) Section 6(1)  Section 6(2)  Non-Entitled  
Descendant





Totals may not sum due to rounding error.







Section 6(1) 3,836 1,601 126 352 5,915
Section 6(2) 1,566 653 51 144 2,414
Non-Entitled Descendant 102 42 3 9 156
Exogamous 1,881 785 62 — 2,728
Total 7,385 3,081 242 505 11,213







Section 6(1) Section 6(2) Non-Entitled  
Descendant
Total
Male Female Male Female Male Female Male Female
3,921 3,735 1,261 1,200 561 535 5,743 5,470
Total 11,213
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Figure 15.4: Projected Population of Survivors and Descendants by Indian Registration 
Entitlement, Canada, 1999-2099
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assumed  rates of  exogamous parenting. Clatworthy  (1994)  and, more  recently, 










The  total  number  of  births  generated  using  the  three-parameter  model  is 
automatically  adjusted  if  the  assumed  rate  of  female  exogamous  parenting 
is  altered. This  can be  illustrated by  changing  the  assumed  rate of  exogamous 
female  parenting  in  the  Ontario  example  provided  in  Figure 15.3.  In  this 
example,  the assumed  rate of exogamous  female parenting of 25.48% resulted 
in  11,214  total  births,  including 2,728  exogamous  female births,  7,981  endog-
amous  births,  and  505  exogamous male  births.  If  one  repeats  the  calculations 
in Figure 15.3 using an assumed rate of exogamous female parenting of 40%, 
the  total  number  of  births  projected  by  the  model  increases  to  12,770,  inclu- 
ding 4,284 exogamous female births, 6,425 endogamous births, and 2,061 exogamous 
male births.2 
Selected Results from Recent National Level Projections
Recent projections of the registered Indian population at the provincial/regional 
and  national  levels  have  been  undertaken  using  Clatworthy’s  three-parameter 
approach.  The  projections  were  designed  to  explore  the  longer  term  implica-











Figure 15.4  (page 255)  illustrates  the projected population of  survivors and 
descendants by entitlement to Indian registration. The total population is expected 
to continue to increase at a gradually declining rate throughout the entire period, 
reaching  about  2.07 million  after  100  years. The  population  entitled  to  Indian 
registration,  however,  is  projected  to  grow  for  only  about  50  years,  reaching 
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about  1.08 million. Over  the  remaining  50  years  of  the  projection  period,  the 
population entitled to Indian registration is projected to fall to about 768,500, a 
level slightly higher than that estimated in 1999. Significant growth in the popu-
lation of survivors and descendants who do not qualify for Indian registration is 
expected to occur throughout the projection period. The non-entitled component 







parenting are clearly substantial in the longer term, a significant impact is also 






Implications for Projecting Other Aboriginal Populations





The  projection  results  presented  in  the  previous  section  imply  the  possibil-





status) Indian population may have experienced a significant inflow of non-regis-
tered descendants of the registered Indian population since the 1985 Indian Act 
revisions.  Estimates  of  total  fertility  rates  and  children  ever  born  (constructed 
from the Indian Register and the census) rank the fertility of registered Indians 





would appear to result from the outflow of non-entitled descendants of registered 
Indians into the non-registered Indian population. If it is the case that the majority 
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identity patterns of non-entitled descendants will be, since flows to other groups 
including Métis, Inuit, and non-Aboriginal groups, are also possible. 
The possibility of flows of descendants from the registered Indian population 






the same time? Although specific answers to these questions remain unclear at his 
point, what is becoming clear is the need to consider the development of concur-
rent projection approaches.







population flows among Aboriginal subgroups. A major constraint in this regard 
relates  to our  limited knowledge about several key factors affecting Aboriginal 
population growth. These factors include exogamous parenting, the contribution 








arrangements,  and  on  the  links  between  parent  and  child  identity.  In  the  short 




The  research  issues  raised above, however,  relate  to only part of  the gap  in 
our understanding and knowledge of factors influencing Aboriginal population 
growth and change. The construction of accurate Aboriginal projections is also 
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dependent upon our ability  to gain a better understanding of  intra-generational 
ethnic  mobility.  While  Guimond’s  (1999,  forthcoming)  pioneering  work  has 
provided some insights  into  the nature and scale of Aboriginal ethnic mobility, 
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possible  to  lower  the  female  exogamous parenting  rate  to  a  level  that  results  in  a number of 
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